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(54) BUS RETRY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable access to a low-priority 
device as well by almost equalizing access without changing the 
fixed priority at the time of requesting access to the same 
address when plural CPU are connected on a bus. 
SOLUTION: Concerning a bus retry device for data processor 
with which plural CPUs, #1-#4 are connected to a bus 10 and a 
bus master is arbitrated through a fareness system, the 
respective CPUs are provided with retry means 1-4 for 
performing retry and arbiters 5-8 for arbitrating the use of the 
bus, the retry means 1-4 are provided with dynamic varying 
means from 1-1 to 4-1 for dynamically varying the timing of 
retry and in the case of performing the retry according to a retry 
instruction caused by a busy state when the access to the same 
address is competed among the plural CPUs, the CPU except 
the bus master variably controls the output timing of the 
dynamic varying means. 
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/SX'J Fv-f^ffilCfc^T, 

^cputcu h^sfTd'j h^^at, /^xigfflti 

•y ^K:rBE^*^-i'^-5 «y ^pnB5^a*H**, 

|W — T F bXcOT ^ -feX^lfil&D C P U Lfc 

MXVX^J-^C PU&tr^-tCfcSD F^-ffg /0 

X'J Fv-YSSo 

J ilufB/<;xtfX7°y -y F • 
M^ntv^c i:^r#®i:-r§lf#« 1 iBtgco^xi) F 20 

[0 0 0 1] 

[fgBJ^Jgt^&Wtfl?] *»WH:tH»©CPU3y/^ 
±te«8K«nT**), ^^UOIrJ-TFUXIc^LTT 
^■feX^^C/cttcO/SXT-tr F U-J/g >^ 
xZ^X^T^^x-^^IgMtcfcltS^SX 'J 

^-feXWr^^LfctCOT^^o 30 
[0002] 

OiCPU (4**$ttS^H) #1~CPU#4*/U4 
1 \cp$B&SiL1t7 t —2!!Sg&B.lcts^ , Z* C P U # 1 
(DTf-tZfttm-T FUX<D±KKSH14 OKjtfLT 

.. [0 0 0 3] HP^, ffiK7*-feXB#tt, H5fc*JW-S 
^-fS^AlCtJVT, SCPU#1~CPU#4^ 

ftJiRffr&C PU# 1>CPU#2>CPU#3>CPU 
#4>£-f*uf, flBBWffi©fcoi:fcjesv»CPU# i»c 

[ 0 0 0 4 ] 0 4 tC^-r-r-^$PlS«l±, * C P U # 
1 ~ C P U # 4 ©fnftllcT-lf^- 6 1 ~ 6 4 jWK 

So *LT#CPUfct>fflH>JfcU*xxFm^JlB (HS 
*Bg) *«f-6, g#<£> U <>XX F HWjjWBKO C P U tc§ 50 
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[0 0 0 5] 12 5 {CTjrWCfi, ^^y^ACfe^ 
T, gCPU#l~CPU#4 T'ti^nfftT- If 2— 

6 1-64 tmmft&fft\ C P U # 1 #<ffiffl**» 
3 0 05lC^-r A~To W©# l'l±, CPU* 

vx^-r^-sct^-To fucpu# u*c<Dtiem 

m<DWmc£K). M^#T*£>i>CPU#2, CPU* 
3, C PU#4(C*fLTIlM^lfv ; -^jltt-ri)o Ctlt 
ii9CPU'#2~CPU#4 fr6fcB*j£tlfc^x U * x 
XF07>Kim>Wn5. l25te:C£><}:?& 
7x7*X^%^-rt<DT'&9> ^-TSV^To ~T 

[0 0 0 6] CPU#2T'I1 ^^V^T. icts^ 

t\ ^-r^V^Ts tCiSl^T'J F^-fcD^XU^xxh 
*'J F5fffl5 2*P&tttfrrS. RtWcC PU#3T1i 
^-f^^yTz tc*5V^TnwF©^-W-tr;l/^iiL 
^YSVyTo tetS^TU F^-TO^XU^XXF^U 

F^-rg&s 3fre>tHxiu cpu#4T*ii^;yn 

7 K&^XV F^O^XU^xXF^V hvYg(55 4 

Ts icfcvt, fufB^«{utc<fctK CPU* 

2AV^XVX^i;^:»3. C P U # 2liC P U # 3, CP 
U # 4 KfcfLTJlK&fcT *s—*fflau ^x U ^XX F • 
nv> F^-fr y-tr;l/-T §o 
[0 0 0 7] CCOP^C, ^-r-^TiofCfc^T, CP 

u # i tfBtf^xu ^xx f • =r?> F^m^-rs 

^5>^Th, TisT'^-tl^'tlC PU# 3, CPU* 
4^'J F5-<<O^XU^xXF^m77LTt; liff^-Y 

ymmz & ocpu#i ^sav^xvx^ 

[0 0 0 8] CC0«fc^lc, fi£j|ST*Hu feS^UTXi'i: 
[Wl— W^UXfi^-y^TFUXtcttLT. ftfi©C 
PU*^T^-fe^L«fe5i:Lfc«^, /^XVX^OC PU 

offifflttawwc £ o , c <d c p u j^efifio cpuii tr 
h^if^twccpui^ $.i>}*$ o real's y^" 

T"J F^tO/SX'J^xXF^ffiU ^XffiffllW 

[0 0 0 9] -]gHfilHltc/ < ;xMffl1li%®»b/'cffi 
$yii{fi£0S5V^C PUt, #<0'7x7'*.X+M'£;l/T\ IrI 
—7* Ft'X^LT7'^-bXS*%aj7a-ri>ilh^ 

[0 0 10] 

KWiWSRbJ: 3 fc-T 6BHH3 c©d; 9 tc/^x<£ffl«l 
WPfWoftCPUtt'J F9-Y*l»0jgLTa?3 

XR&t«t&t& c i:*^ 0 . ffi^Wi©®^ C P U a 
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[0 0 1 i] «^tt7x7*Xt>r*;l'rtTOffl^ffi 

^-rspstc&c p u0/uu mlo^sv^s 

[0 0 13] 

tt, 01 (a) frcs^r»<, cpu#i- 

CPU # 4 0&P^XVX*fc±fB1lSB9£y<;x 1 0 
tc^teSBRLrcx— ^ffl^KBtcftt^T," C P U # l 20 

— c pu#4tc^n^nu H-^-rsBi — 4 tr—v:*— 
iB-rs^^5y*RiaE»i-i^4-i*ia^*o c 

n&^^^y^RTSBBl-l— 4-l«. 01 (B) 

[0 0 14] C<D0J"C«:, SCPUO'J h^-f *1M* 

T\ C P U # 1 (DP^fj-^v t 1 - 1 trs^— 

-*7^8-*5 • • • fc^ffcU CPU#4^>(t5y 
.*pj^g|54- 1 tt, tf^— U h^-f^S^U • 

u-Y^;i4»*^8-*5->6->7->8 - • • tmt-r^o 0 
jnium LrccPu#2<D$?^i-^vt> *s$m&xf cpu 
#3©*>r^sy^pia8Pt>, Hi (b) tc^-r^K. 

[00 15]fct, il (C) ^^>yTi tcS 

-r&n<> cpu# 1— cpu#4^6©£fei§SB9£> 

TKUXfcJtr4T^-bXB«ft%t), *^>^ 
T 2 TW»«ft (/ ^ C P U # 1 *V v*ffifl!«*SBM"* '0 
fc, CPU#lfr6CPU#2, GPU#3, CPU# 

4tc^u^n ; pn^-r^v^T3 , t 4 , t 5 

T, Ifv?— «rtB*-rSo 01 (C) <OxmZ£<D\£i/— 
iIftHc£D/SXU*xxh • a^yFi^+^I/Sft 
fcCt&Rto 413H1 (C) IC&^T, &*>^vy 

[0 0 16] C«Dlf^— iiftltCctO, CPU#2Tli, 
Ell (B) <D 1 [HlStC^-r$P<. 6^^V^ Of 

h^^gp^U h5^<D/Sxy *xXb£:tB*jU CPU 50 



) mW9-3302 9 3 

tcfci/^TU h7>«D/U'J*x^hS:tB*U CPU# 

TU b7^^UU*iXh*tliW8o 
[0 0 17] C PU#20iufS^XU*xxR£*^ 

U*^e>|oI— T KbXtc^tTS^XU *XX htf 

t% c p u # 2 tt/«ffiE**8tfrcs 

So 

[0 0 18] $fcCPU# 3^S9IB/^U^xxh«* 

C P U^&IrI— 7 KUXfclJtf S/*XU *XX htffcl^ 
C P U # 3 a/«ffiffl**S«#T* 

So 

[0 0 19] Se>tCCPU#4<DfifflB>'l*U*xxMi 

5 yfT 1 5 Kfe^THWA^btis^ c ns fcflS 

CDC P U*^|W|— T KUXK^trS^XU *XX htf& 
^T88^«£#-$\ C P U # 4 (±^xffiffltt«:8H#T? 

£So 

[0 0 2 0] * LT^S>JT 1 5 tc43V^TIItf«flKfe|llffiO 

c p u # 1 fr^uy ^xx h^a**n*>r s >y t 

20 KTUffW fctU C P U # 1 3bV«ffiffl**»« C 
[0 0 2 1] c<DJ;3tcLTWf^»*^rsci:* 

• ^^^>^^mcr^>ctifC^o, ^cpu^e.tB 

BtCh^?, ffi5HKffiOfgt\ CPU#4ttMX 

{mmztm^mimmx * s c 

[002 2] 

2. H3»cSr5*KWr5o Hl«*a^«WBiW 

[0 0 2 3] 01 (A) fcl*5^T\ HiCPU#l^U 
h*^gP, 4ttCPU#4<D,U h^Bk 5ttCPU# 

1 <E7— 1££— , SitC PU#4C0r— If*—, 9tt± 
fB1t=gB> lOIWPMoBl (A) WiBJWfOW 
Ofc46, CPU#2, CPU#3JCOi/^TtiEI^WSL 

Ti/^s*^ cpu#2, cpu#3t, ^nfncpu. 
#k cpu#4tiRi«K«teit*n, ^n^nuh^Y 

[0 0 2 4] CPU# 1 <DU h "5^315 Hi, T*-feX® 
*tcWLTfill^C P U^ffiffl^cofc*. tr^-AMSi 

02 (a) ^AoasBfifflB^rs^^-sy^RnESPi- 
1 s^fli-rso 

[0 0 2 5] CPU#4©U h^SB4tt, WSBU h7 
-TSP 1 tm&foV h5^«r?f 02 (D) 

tc 0 ffifflfEt 4 #V ^ 5 ^ * RT^SP 1 - 4 %mWtt 
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%o H^«B8LftCPU#2, C PU# 3<QU h^^gP 
frcfe, 02 (B) , (C) k:<tt)BWWS^^5y^ 

*tssbi-2, i-3**«rr*o 

[0026] C PU# 1 tOT—li*— 5fr±, CPU#1 

{4, gp-£#l>#2>#3>#4 frc «fc t)«5t«Hffi*^x. 

[0 0 2 7] CPU#407-W-8tts tUIBT— If 
£— 5 fc[W]eifrC, TFUXtcJtraU^iXhtC^ 

frcS-3<»#*fT5 fcOTfcSo 
[0028] H^*WSLfcCPU#2. CPU#3tC 
fc, RHlJcr-lf*— ft^ffllStlTl/^So C P U # 1 <D 
#«fi-^y £ WScSR 1 - Hi. g C P U # 1 ^ 

t*, u f^ •*-fs>^*^>r^5y*fe:oners 

fe<DT*D, 02 (A) frC^-fcK, 4+M'^;l/^-fV 20 
ll-K «fflOTU7^'7n7y (WFFFi:^ 
•5) 12-1, 13-K 14-1, 15— 1,T>F 
y-Kl6-K 1 7-K 18-1, 1 9 - K v/l/ 

- 1 s? *ft«r*o 

[002 9] 01 (A) TaH^*PBLfcCPU#-2<D 

^ssin - 1 tiwitx, gcpu#2fre»o'j?xx 
FtettLTi^-^aMfeoc p uap&easnfci: 

ato-e»o. 02 (b) frc^fttK, 4-9--r^;b^-r 

VI 1-2, SifflCFF12-2, 13-2, 14- 
2. 1 5-2. 7VHy-H 6-2. 17-2, 18 
-2, 19-2, 7/1/^1/^2 0-2, -to*?>*2 

1- 2, ^^2 2-2^11^0 

[0030] rab<Hi (a) -wm^mLfcCPu 

# 3 (DM i-^v 1 - 3 ttflfflB^-*- 3 *y * Rl 

ssBi-K i-2^iii^cwj{ / rr§t>o-e$)0, 02 

(C) frcjj^TftK, 4^^;Wvi i-3, SJEJH 

OF F 1 2-3, 13-3, 14-3, 15-3, T> 40 
Fy— M 6-3, 17-3, 18-3, 19-3, V ' 
;^Un2 0-3, ^^^^2 1-3, byx*2 

2- 3«*a«rr*o 

[0 0 3 1] *LTC PU#40^^3ydM^an 
-414, i^E#V^3^^9U-l, 1-2, 1- 

3 tra«tci!ifwst>«o"efet), 02 (d) tc^-ran 

<, 41Mf JUiM'v 1 1-4, jgJifflOF F12- 
4, 13-4, 14-4. 1 5-4, T>Fy— h 1 6 
-4, 17-4, 18-4. 19-4, v;l/^yun 
20-4, #*>;/*2 1-4, US?7.*2 2-4«** 50 
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[0 0 3 2] Cftib(D&M-r^>y?nJ^\ -1-1 
-4t4|ll-^T^0. ^J^^21-l-21-4(?) 

mmmfem*m^Tm-T*$>%<DT\ 02 (a) tc^-r 

[0033] 4+M , ^;i^-i'v 1 1 - iti. tfvWi^f 
fi^t r 1 j fcfcH^rTSo cc0 4-9*^^;b^^v 1 lcfcO 

m^^n/cfi-^- r 1 j 14^0 u • ^^^>^'tf 

Fl2-ii:"fe7hSn4o 4-9--T^;l/^^ 

v 1 1 - 1 tees;— {f^gjisnT*^ suh^Y- 
3 vytgtc f f 1 2 - 1 frcft^ r 1 j wsnzn 

[0 0 3 4] feU v;l/^7 p U^-9'2 0- 1 

roj *wj*tra>tifcr, c<Dim roj trrwf 

— F16-K 17-1. 18-1. 19-l©S>fy 
A— ^flS^frcA^J^tlSOt?, cn^TvFy— F 1 6 

-i~i9-i ai/^-rnt*>««frc*So Lfctfo 

T. 6 U h^-< • ^^3>y^CF F 1 3 - 1 frcft^f 

rij^-b^F*n, 7 v f^y • ^^3>y^cF f . 

1 4- ncfi^t ri j aMry h^n. 8Uh^^>f 

" 3>^frCF F 15-1 frefi^t r 1 J AHry h^n^o 

02 (A) F±OV;Wrf#»*«, tf^MPItf 

ea*nte«frc, Ftcft^ r 1 j a^easn** 

WJ F^f • ^^SViTft^LTV^So 
[0 0 3 5] 7;l^^U^1J-2 0-1 ^b^X^2 1 - 

i*^ea«n*»»?«#frcj:t|FF 1 2-1, 13- 
1, 14-1. 1 5- 1 (D^irtxfric-ty h^ntcim 

u^x^2 2-nc rooj miAzn&tz^ 

;I/f7 p U^^2 0-l 14F F 1 2- 1 frc-tr^y FSnfcft 

*£tttfju i^x^ 22-nc ro 1 j a^iaxsns 

^^1/^1/^^2 0- H4F F 1 3- 1 tC-fey h£ 
ftfciWSrffl* U r 1 0 J , F 1 1 j *1BA*tiS t 
fv;l/^U^^2 0-niFF14-K 15-lfrC 
I£A^nfcfI#^U h5^VWitr t ptLTMtR 

[0 0 3 6] i}^>9 2 1-UiWWffl rooj *6 

rou, rioj, ri u fcjK^a^-rst<DT*& 
ffioT, WAfrfflwiWffi rooj frc&^T. e^-®^ 

^trct^, TO 1J 5:*^>h77^t§o 
[0 0 3 7] ±l<y>$2 1 - Hi. 0 1 (A) frC^rft] 
<. /^XVX^tC&O^SCPU^toaftMcD^jT** 
0, feU^XVX^O^3^VH45C0ct:^^S^^tI 
-g-frctt, ^tifrciiStT^^v^oA^vFfBt ri oj . 
sK^tt ri ooj s^^iyF-rsA^frciggffiH^ti 
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[0 0 3 8] i3*?Z/9Z l-\<Dmtltefffil<Dm<. Is 
^2 2-1 K«#*ttTV/l/*-:/ l^+T 2 0 - 1 CO 
>IKK{§^£:&3<DT\ ##V*2 l - l TOOJ 

*rr5fc*a," f f i f i j a^zy h^n 

r t p^HtfrT^o ^LTCOF F 1 2 — 1 tcfg^f 

X?>$2 l-ltf TOOJ *tttfjl/tVS£:#, 

*SftS<DU:5»J h^f • 5>^»1?aB*o Hflttc 
LT*£:/*2 1 - ro 1 J *ttttjLTl^*i:#, 
•7;l/f-yi/^^2 0- 1^6U h^^;bX{i^r t p 
**fcB*l£tiS<0fcL *f ^-{i^{312tlT^?> 6 U h 

[0 0 3 9] |fHSgtcLT#^y#2 T10J X 

« Ti lj #fcH*jLTi^&fc£, 7;l/^U^2 0- 
1*^6 'J h^-T/^Xft^r t ptfmtjZft2><D^ If 
^—ffi^**ffi8SnT*P67Xtt8y F9>f • ^-f^y 

^f*T»So ^lta^v* 2 i - 1 & r i i j 20 
L-cvstsic Af^Ht^a^esasnsfc rooj h 

v;l/fym2 0-l^U h^/^Xft^f 

r t p^tutisns^ttStfsu F^f • 

u h^^^;i/xfi#r t p^tB^isns^^^^y^if 

[004 0] 02 (B) tC^rCPU#2£)£V^^y 
*RlSffil-2fc, BUfE[22 (A) ^tCPU#l© 
y ^bJSEBB 1 - 1 tlWOWWitOTW 
*\ fiWZZ \-2<DWmmtf TO 1J fcl-fey FSn 50 

[0 0 4 1] SfcS2 (C) t^CPU#30^t 

s^pj^an -3 *>. mm2 (a) . (b) tc*vr 

CPU#K #2^D^"f5y^«ISSBl-lx- 1-2 
fclpI^Clftf^N-SttO-efeS*^ ^>^2 1-3<D#J 
JWfltf T l 0J tC-tr^y h^nxv^o 
[0 0 4 2] 02 (D) tC^rTC PU# 4<D^i-^y 
^RjSEffln -4t>. huIBH2 (A) . (B) . (C) 
StCPU#K #2. #3 0^^5^*RnESPl - 

k 1-2; l-afcrafijmtMt-rsfeoTafes^ * *o 
^ 2 1-4 ©wiwffitf r 1 1 j \z*>y K**rcv 

[004 3] £43. Ctl5)A , )^21-l-21-4 

3o &*5H3«. SWC PU# 1-#4£>6<D[W]— 7H 

oTC P U # 1 fc»LT^XffiE«&Vtf#Sft* 3«CC 
PU#2<DU^XXF#M. RtfCPU#3<£>U^xx 50 
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CPU#2tC*tLT/«fl^*3b^*e»tU *5fc:*<D 

C P U # 4 . CPU.#3 tc^-ti^tv^x^ai*^ 
[0044] m&icm3(DZ^^>?TiAC7r^m<. 

CPU#1-CPU#4 *^6ilBBaHB9 0ra— 7 FU 
Xtc^LTZ^Xg^&D. ^Y^V^Tz T*#T 
— lf^-fc«k 0Hf?*^Tt)tU *trfEflBfelWfiitc«t D C P 

u# iicitiL^?\immtf J *KZ>ftz>t, cpu#i^ 
e,cpu#2, cpu#3aa : cpu#4tc*fUTiiH^ 
tf^-*a*rr*o c^tr^-«^^ ^^>y 

T4 , Ts , T« &efc^T&CPU#2- CPU#4T' 

Sfi^n^o m3<Dxm±c(D\£i/— m%uc£K> u^x 

[0 0 4 5] C<D£%, CPU#2<7)#^>£2 1 -2 
tt TO 1 J ^tB^lLTCn^Uv ; X^2 2-2tcfEA2 

mvssrc. \£is~-tm*$:mr£(D6V f^ • 

«f§ rij 3btExsnfcfc*T;i^7 p u*-9-2 0-2^ 
bu f^ • /^i/xfi^r t p ri j.^m^sn. en 

0 U xx F * v FtfUtftob^nSo 
T, CPU#2SU h^^g[51^B^^^>^T .otcfc 
l^T, U F^<DU^xXF • 37>F«A^n§ 0 
^LTbuIHU F^ -/^Xfl^r t p rijtc£D> 
^«>y^20-2ti^^>h7 T ^7 P LT. ri 

oj *m*u u^x^2 i-2tc« ri oj *^faxs 

n^>o *fcC«DU -/^l/Xfl^r t p r 1 j 

> Ky— hi 6-2-1 9-2 (Dg^A^WmcggS 

nctltCcfcOT^Fy-h 16-2-19-2^ 

roj *mfr£tisoT*F f i 2-2— 1 5-2«u-b 

[0 0 4 6] CPU#3ti, ^^^>^/Ts tC^ol/^Tlf 
^-«^«Sebfc4:#. ^^>^2 0-3tJ: TiOj 

^m^ibT^o, cn^u^x^2 1 -3tcf5A*nT 

>yMifiLfc*-f ^>yTiztC*5t^T. F F 1 4-3^ 

im ru ft^KX«nrcfc#, v;i/frm2o-3 
'ft^u -/^i/xfl^r t p rrj ^ta^3*n, c 
titcj: 0 U ^xx h • zj W K^BtJFUl^StiSo ^ L 
TCCDU h^-T • / Vl/Xfl^ r tp rij \c£K>£iV> 
$2 l-3it*V>hTy7l,r, ^fi(4 ri lj £ffi 

^jb, u^x*2 i-3^t4 r 1 1 j tfiEAsnSo c 
cdu F^-r • /^bxfi^ rt p r 1 j \try Ky- h 1 
6-3~i g-scos^x^ttwaiftpsnsoieTy 
ny-M 6-3-1 9-3^5 roj ^tB^/^n, F 
F 1 2 — 3—1 5 — 3li.V^zy h^n^o 
[0 0 4 7] CPU#4te, ^-T^vyTG 'frCftt^Tlf 
y-ffl^*SfflLfc4:*, ^>^2 0-4& ri lj 
^:m^LT$50. cntf^X?2 1 -4JcfBA£tiT 
V^S^T\ flljfE^-f ^>yTo ^5)8U F^-< • ^-r^ 



9 

V^ISiflLfc*-<SV^Tiac*5l/>T. FF15-4C 
\m r i j *«EXStifc4:#. vA^:/l^-tf"2 0-4 
F9>f • /^bXfl-^r t p rij tftttfjStU C 
ftlc^DU^xXF • n^yF^fft/tB^J^nSo 

£2 l-4li*»)Vh7yyLT, TO Oj 

*>U US^X*2 2-4lCli TOO J *^IBASn* 0 £ 

<ou h^-r - ^^xfi-^r t p r i j arvFy— f i 

6-4-1 9-4<OSSA**fS?Kl9ttPStlSO"eT> 
Ky-H6-4-19-4fr6 roj*W**tU. F 10 
F 1 2-4—1 5-4l±U-fey FS*l«o 
[0 04 8] cne>CPU#2 — CPU#4*P&OM8E 

ftu^xxFtt^^sv^TisTinffiWttotu mm 

tC<tDCPU#2tt, C PU#3&tJFC PU# 4tcWL 
^V^Ti7, TislCfel/vrC PU# 3. CPU'#4T§ 

[.0 0 4 9] CCDi:*, CPU#3m *»)^2 1 20 
-3# ri lj £r£H^U CfttfU^X*2 2-3&C1B 

^ >ygi§L/c£-Y ^ 2 5 tC&^T F F 1 5-3 
rij ft^EASnfci:*, v;^y^^2 0- 
3 J: 0 U F^-f • WTMft r t p r lj i^sn, 
U F5>f • nvy.FftWt/a^SnscttCJ&So 
[0 0 5 0] L^LCPU#4m H&lK>&n<* 
V#2 l-4tf l"0 0j *(H*Lti:nffL/^*2 2 
-4tctBA£nTl/>30T\ *>ra>^T 18*^65 U F 

i 2-4tcfi^ nj ft^Exsnfcti?, 

•9-2 0-4 f^ -/^i/xfi^r t p ri j 

£o -r&to-B, C PU# 3C0U F^>T • nwFcfcOt 
CPU#4<DUF5>f' nT^FJb^cffljbSnacfc 

[005 1] fit, C©C PU# 4<DU-F5-f * 37 

^SnT^&^fcft. CPU#4iVWffiffltt*i5C 40 

P U # 3 6V«ffiffl**»SC fctCftSo 
[0 0 5 2] CCD^^tC U F^-f * Z-l^VWt^ 

^ffl^ssv^otci/^ffifflfli^ii* Lett© t>o*^e 

[0 0 5 3] i:C5T\ m(fCPU#2tf3YVK?: 



) ^¥9-3 3 029 3 

10 

5tC^7LT, CtliBI- T KUXtCttUftfr&C P U 
# 1 ff7*-bXg#*f?3 4:*, c P U # 2 tcaswsm 
KnTVFOSJLilA^K i:. CPU#l©CC7^t 

cpu#i?ti, A^^^^yHr'yyu Uh7 

[0 0 5 4] fflMB*^«fBT*ttvx*©^M<D0Jfc: 

\, 

[0 0 5 5] *fc«MKQ|©je!«T?tt/<XA^^U v h 

[0 0 5 6] ^WCIi^C P UtC^-r -y->a^B9^T 
[00 5 7] 

T*iBi— t f uxtcr ^-tx-r s «fc 3 fc7n ^ ^ >ys 

*;l/4>©BfettJfc«iteT?^ LT / raw * * X 

[0 0 5 8] 2|53Sfy3fc«fc*Uf F F©ta#ittfc&<aT f — 

ntf, X7U -y h • ^Dh3;WUOC P UtcttLT, 
@Sffi5a©tiL^<gV ^ ©{cot/ AXW t> -tr Xffl^r 

c -ess. 

[0 2 ] *%0^CO jT>f1-~ytr aismiD^&Fctmm 
[03] *«W©ttfflWWH©HJ>J-e*S. 

" [05] fi£*o»f3ttwia-eifes. 

i-i ^-r^-sv^Braaw 
4-1 wtsy^saa? 

5 7-\£5~ 

8 r-if^- 

9 ±tS1tSM 
1 0 /*vX 



( 7 ) 



^¥9-3 3 0 2 9 3 



(A) 



1 -r-^y- h f-g 

CPU #4 



(5) 



JL 



ngg zsa 3®g 4 /a a 5@s 

cpl/#/ 5^ 6 y a 3 

CPU02 4» 7 8 S 6 

CPi/*3 7 s ^ £ 7 

CPtf#4 S 5 (, 7 8 



[02] 

(A) CPU #/ 



1 rfp 



<0)C/»« #2 



oo 



?/-/ 



11-2 ti-Z /3-2 *+-2 Yr 

1-2 



<C)CpU *3 



0 i 
t 0 



l-2f-2 



^22-2 



CPU* 

cput: 
cpu*: 



T, T a 7i Ti Ts 7* lr la 7j 7» Tu l»i T* 1U Ts Ik Tn 7T» ft* 7a> Tit 7« 



$2} 

X 



ft*-'" 

X 



*2 



*2 



ft4 



/y-3 /?-3 



/y-3 /?-3 

C c) cpu *4 



/ o 
/ / 

















, tt /A / /7-4- T~ «-* j~ — 

//i* /3-^ 1 1 -i-> 

1 rt'f 



/-4 



[134] 



6(JS 



CPtf#2 



•53 



CPU+3 



CP//*4 



44 
44 



( 8 ) 



&ffi¥9-3 3 0 2 9 3 



[03] 



[05] 



I? 





, SI i- 


— 1 — . 






- * i 




1 




1 

1 




V 1 


\J N L 






X i 
















51 j 


















V 


















\ 


\ 

\ 






N 


\ 

\ 










\ 


X-X- 




X 


























SI* 






=1 


i 


1 1 II 




VJ 5 J 

ga. q. a. a. 
So u O O 





* 



^ PQ T*- 
* # * * 

=3 3 =5 

a o o <j 



TV ttt 



* * * * 

? 3 => ^> 



t £ 



33S 



in 



•-WHY ; fij 

* * i I- 

O U C-J <J 









i_ ._ 








t 
1 








! 




\ 

\ 


, 












^AJi | 








si i 






-u 
















k — 

\ 


^ |#- 









TT 



Pffl l l»i 1 l«fmf JRBLk'J^f 4 T i 1 # 
f*3W I I1HU 1 |A« rft 't'llELh'JW 4 t s 1 # 

tws;iuiwii«mfjSE±/jNBati4TBis 
#^iii»iiiiiism4'mE±/j^Ba^4TB 1* 



^JII!RJII«fmifBSE±^BBtt' 4 T§ 1 S 

mxm\}t&wimz.--&m 1 t a 2 § 25^ 
1^ *±iitts^ttrt 



